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Acoustical Modeling 

I've used acoustical modeling for years in my practice, starling out 
with physical models, investigated with light and sound. For the last 
six years or so, I have been using the computer-modeling program 
EASE. Modeling is a powerful tool, increasingly powerful But like all 
tools, it has its limitations. 

Here is a (pre-digital) photo of a model using light, as well as sound 
waves to model the inside of an auditorium. (Click to see enlarged 
versions of all the graphics.) 
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Models serve several purposes: 

• The process of building a three dimensional model of a 
room, gives me hands-on understanding of the room beyond 
what I get from looking at drawings. 

• I use models for acoustical calculations, such as 
reverberation time, clarity, speech intelligibility, noise levels 
and loudspeaker coverage. 

• Models allow me to visually inspect how sound behaves in 
the room, using ray tracing. 

• Using auralization, I can listen to how model sound behaves 
in the model room. 




Architectural acoustics consultant and 
orchestral musician Brooks describes 
the fundamentals of acoustics and the 
factors to be considered when 
constructing a room or building with 
good sound quality. Aimed at practicing 
architects and the interested lay reader, 
the guide covers topics such as... Read 
More.., 



All of these tools allow me to experiment with and compare options as I try to work out the best approach for 
each individual project. 
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Auralization 

The ultimate goal of acoustical modeling is to model sound in the room so that you can hear it. A computer 
model can't really allow you to hear how the finished room will actually sound. It is, after all, a model; and there 
are many differences between real sound and modeled sound. 

• Real sounds are pressure waves in air. Sound is modeled as rays or mirrored sources. 

• Real sound bends around objects (diffraction). Work is being done on diffraction, but it is not fully 
incorporated into practice. 

• Real surfaces diffuse and scatter sound. Although scattering is included in the model, data on 
scattering is scarce. 

• Real sources have dimensions. Model sources are points. A real orchestra, for instance, is spread out 
over a large plane and comprises many instruments, each with its particular directionality, and each 
moving around as it is being played. Model sources are directional, but they don't move about as real 
sound sources do. 

Physical scale models have fewer of these limitations since they use real sound. However, physical models 
are vastly more expensive to build and test than computer models. 

The limitations on computer modeling are being stretched by researchers in what is perhaps the hottest field in 
architectural acoustics. Of course the most that anyone can wish for would be an equivalence between 
modeled sound and a recording of sound in a real space. That would be amazing, but of course nothing, can 
compare with listening to real performers in a real space. 

Isn't that why we build them? 
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Ray Tracing 



Another use of acoustical models is to study the behavior of sound in rooms 
using three-dimensional ray tracing. The model generates a series of rays from 
the sound sources. One can see how sound propagates in the room, reflecting 
off surfaces as it travels from source to receiver. 

Here are rays illustrating sound waves moving through an auditorium. This 
illustration shows only the first several rays. After a very short time, the entire 
room is an impenetrable mess of sound rays. This technique is fascinating, but 
takes a lot of practice to make any sense of. 
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index, see HELP NEWSIPCR. 

[File 388] PEDS: Defense Program Summaries 1999/May 
(c) 2005 Forecast Intl/DMS. All rights reserved. 
*File 388: This file is closed. 

[File 426] LCMARC-Books 1 968-2007/Jan W2 
(c) format only 2007 Dialog. All rights reserved. 

[File 440] Current Contents Search(R) 1 990-2007/Jan 22 
(c) 2007 The Thomson Corp. All rights reserved. 

[File 471] New York Times Fulltext 1 980-2007/Jan 22 
(c) 2007 The New York Times. All rights reserved. 

[File 484] Periodical Abs Plustext 1 986-2007/Jan W2 
(c) 2007 ProQuest. All rights reserved. 

[File 535] Thomas Register Online(R) -2006/Q2 
(c) 2006 Thomas Publishing Co. All rights reserved. 

[File 541] SEC Online(TM) Annual Repts 1997/Sep W3 
(c) 1987-1997 SEC Online Inc. All rights reserved. 
*File 541: This file is closed. 

[File 542] SEC Online(TM) 10-K Reports 1997/Sep W3 
(c) 1987-1997 SEC Online Inc. All rights reserved. 
*File 542: This file is closed. 

[File 545] Investext(R) 1 982-2007/Jan 21 

(c) 2007 Thomson Financial Networks . All rights reserved. 

[File 570] Gale Group MARS(R) 1 984-2007/Jan 1 9 
(c) 2007 The Gale Group. All rights reserved. 

[File 577] Roanoke Times 1 992-2007/Jan 19 
(c) 2007 Roanoke Times. All rights reserved. 

[File 583] Gale Group Globalbase(TM) 1 986-2002/Dec 13 

(c) 2002 The Gale Group. All rights reserved. 

*File 583: This file is no longer updating as of 12-13-2002. 

[File 621] Gale Group New Prod.Annou.(R) 1 985-2007/Jan 1 1 
(c) 2007 The Gale Group. All rights reserved. 

[File 624] McGraw-Hill Publications 1 985-2007/Jan 22 
(c) 2007 McGraw-Hill Co. Inc. All rights reserved. 



*File 624: Homeland Security & Defense and 9 Piatt energy journals added Please 
HELP NEWS624 for more 
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SELECT ( (ACOUSTIC? ( 2N ) LAB ORATOR? ? ? ) AND (SOFTWARE OR COMPUTER?) AND (PATH? 
OR NOISE) (2N) (CONTROL? OR ABATE?))) "NOT PY>2000 
RD (unique items) 



[File 47] Gale Group Magazine DB(TM) 1959-2007/Jan 15 
(c) 2007 The Gale group. All rights reserved. 

[File 148] Gale Group Trade & Industry DB 1976-2007/Jan 15 
(c)2007 The Gale Group. All rights reserved. 

[File 180] Federal Register 1985-2007/Jan 19 
(c) 2007 format only DIALOG. All rights reserved. 

[File 275] Gale Group Computer DB(TM) 1983-2007/Jan 22 
(c) 2007 The Gale Group. All rights reserved. 

[File 349] PCT FULLTEXT 1979-2007/UB=20070118UT=20070111 
(c) 2007 WIPO/Thomson. All rights reserved. 

*File 349: For important information about IPCR/8 and forthcoming changes to the IC= index, see HELP 
NEWSIPCR. 

[File 388] PEDS: Defense Program Summaries 1999/May 
(c) 2005 Forecast Intl/DMS. All rights reserved. 
*File 388: This file is closed, 

[File 440] Current Contents Search(R) 1990-2007/Jan 23 
(c) 2007 The Thomson Corp. All rights reserved. 

[File 484] Periodical Abs Plustext 1986-2007/Jan W2 
(c) 2007 ProQuest. All rights reserved. 

[File 636] Gale Group Newsletter DB(TM) 1987-2007/Jan 22 
(c) 2007 The Gale Group. All rights reserved. 

[File 654] US PatFull. 1976-2007/Jan 18 

(c) Format only 2007 Dialog. All rights reserved. 

*File 654: IPCR/8 classification codes now searchable in 2006 records. For information about IC- index changes, 
see HELP NEWSIPCR. 



> Set Files all 

> Select (auraliz? and (whatif or (what () if) or what-if) and ((desire? ? or goal? 
?) (3n) (sound or noise or decibel or level? ?) ) ) not py>2000 

Processing 
Processing 
Processing 
Processing 
Processing 
Processing 

No databases have items, of 566 searched. 
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Description 

SELECT (AUDIOPTIMIZATION OR AUDIOOPTIMISATION ) NOT PY>2000 
RD (unique items) 



[File 2] INSPEC 1898-2007/Mar W2 

(c) 2007 Institution of Electrical Engineers. All rights reserved. 

[File 8] Ei Compendex(R) 1884-2007/Mar Wl 
(c) 2007 Elsevier Eng. Info. Inc. All rights reserved. 

[File 34] SciSearch(R) Cited Ref Sci 1990-2007/Mar W3 
(c) 2007 The Thomson Corp. All rights reserved. 

[File 35] Dissertation Abs Online 1861-2007/Feb 
(c) 2007 ProQuest Info&Learning. All rights reserved. 

[File 56] Computer and Information Systems Abstracts 1966-2007/Mar 
(c) 2007 CSA. All rights reserved. 

[File 88] Gale Group Business A.R.T.S. 1976-2007/Mar 19 
(c) 2007 The Gale Group. All rights reserved. 

[File 95] TEME-Technology & Management 1989-2007/Mar W3 
(c) 2007 FIZ TECHNIK. All rights reserved. 

[File 144] Pascal 1973-2007/Mar W2 

(c) 2007 INIST/CNRS. All rights reserved. 

[File 420] UnCover 1988-2001/May 31 

(c) 2001 The UnCover Company. All rights reserved. 

*File 420: This file is closed (no updates). Please check rates for important information about patent collections 
and availability. 



File 440] Current Contents Search(R) 1990-2007/Mar 22 
c) 2007 The Thomson Corp. All rights reserved. 



